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f o r  the 

Air Technical SeFvice Corrimand., A r m y  A i r  Forces 

EFFECT O F  BIADE LOAT)’;:P.’G O i J  THE: CLIMI3 AND IIIGH-SPEED 

PROPELLER ON A R3PTJBT2 9 P-47D AIRPLANE 

As p a r t  o f  a gene-ral p r o n e l l e r  f l i g h t  t e s t  prograro 
a t  Langley Laboratcry, climb and high-speed t e s t s  of a 
Knmilton Standard Fo. 65O7A-2 thrse-blade propel le r  have 
been macle t o  determlm I h e  effect o f  blade loadi-ig on 
p r o p e l l e r  e f f ic iency .  

Tlne normal anG military ? m e r  climb e f f i c i e n c i e s  
w e m  found t o  be about equal at altitudes below 16,030 f e e t .  
At hfgher altitudes, t h c  eff ic iency f o r  the military 
Dower condI-tion vas 1 t o  2 ?ercont l o w e r ,  
Nach number cf 0.7 a gain o f  8 percent i n  efficiency was 
obtainel! w i t h  &r lncrease i n  the power coe f f i c i en t  per 
blade from 0.06 t o  OeO:?m 

A t  an s i rp lane  

Tests a t  redwed engine speed liidicated tha t ,  for an 
advance-diameter r a t i o  o f  2.5 ai?? a 2ower c o e f f i c i e n t  
p e r  blade o f  0.03, en 1ncretxse i n  o f f i c i e w y  of the order 
o f  7 ,2ercent was obtained by 8 rzciuctlon i n  propel le r -  
t i p  Mach number f i v m  aplsroxirrately l.16 t o  1.06. 

A t  the request of  the ATP Technical Service Command, 
Arm- Air Forces, f l i g h t  t e s t s  o f  a Earnilton Standard 
NO, 6507A-2 three-blade p r o m l l e s  have been made on a 
P-47D airplane t o  determine the e f f e c t  o f  blade 1oad.ing 
on pro:, e 1 l e r  e f f i c  i ency. 
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Climbs were macle a t  normal and m i l i t z r y  power a t  
an ind ica ted  airspeed o f  165 iniles per h9w. 
t e s t s  were run 8 t  2700 engine r p n  a t  a constant power 
coef f ic ien t  per  blade o f  approxinatelg 0,06 and a t  the 
addi t ional  values d f  0-08  and 0.09 through an nirplc?ne 
Mach nu7nber range of G . 3  t o  0.725. Dats were also 
obtained a t  a reduced engine rpn  of 2520 a t  constant 
poner coe f f i c i en t s  p e r  blade o f  9.08 and 0,10 over a 
s imilar  a i rglene iflach number rant;eu 
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r a d i a l  distan.cc from thrilst axls t o  survey point  
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p rope l le r  t h r u s t  coefficient 

prop  s l l a r  power c oe f f i  c i  e n t  

p r op e 1 l e  r e ff i c i e  ncy 

ratio of densi ty  o f  free a i r  t o  dens i ty  of air 
a t  sea level 
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TABLE I 

FLIGHT DATA OBTAINED FWM NORMAL AND MILITARP 

CLIMB TESTS OF HANILTON STANDARD NO. 6507A-2 THREE-BLADE 

3-1 
3-2 
3-3 
cs4 
3-5 
3-6 
3-7 
3-8 
3-9 
3-10 
3-11 
3-12 
3-13 
3-14 
3-15 
3-16 
3-17 
3-18 
3-19 
3- 20 
3-21 
3-22 
5-1 
5-2 
5-3 
6 4  
5-5 
5-6 
5-7 
5-8 
5-9 
5-10 

12-1 
12-2 
12-3 
12-4 
12-5 
12-6 
12-7 
12-8 
12-9 
12-10 
12-11 
12-12 

.920 

.957 

.957 

.978 

.990 
1.029 
1.059 
1.076 
1.096 
1.128 
1.154 
1.201 
1,217 
1.239 
1 . 2 4  
1.277 
1.287 
1.331 
1.355 
1.379 
1.399 
1.420 

.974 
1.019 
1.061 
1.128 
1.156 
1.187 
1.235 
1.273 
1.297 
1.322 
.E80 
.916 
.979 

1.025 
1.049 
1.102 
1.139 
1.175 
1.213 
1.246 
1.270 
1.317 

PIOPELLER CX P-47D AIRPLANE 

cp 
107 

.115 

.121 

.128 

.135 

.142 

.151 

.156 
164 

.171 

.182 

.189 

.198 
,205 
.209 
.a8 
226 

.232 

.24l 

.249 
256 
263 
.160 
.172 
.188 
.m 
.2l5 
.230 
.239 
.250 
262 

.270 

.125 

.142 

.150 

.167 

.182 

.193 

.206 
-225 
.231 
.248 
.257 
.261 

- 
CT - 

.0910 

.0911 

.0991 

.lo23 

.lo58 

.1129 

.1143 

.1188 

.1208 

.1268 
J 2 6 4  

,1322 
J 3 4 5  
,1347 
. l a 8  
.1394 
.1430 

.1456 

.1482 

.1291 
1311 

.1392 

. l a 2  
e1483 
.1517 

-1566 
.1580 
.1595 
. l l02 
.1192 
.1202 
. E 7 1  
-1347 
.1389 
.1401 
.1510 
.1514 
.1565 
.1606 
.1562 

.io79 

e1295 

1449 

e1525 

- 
'I - 

.778 

.758 

.783 

.779 
,784 
,781 
.794 
.789 
.795 
,795 
,803 
.a01 
.797 
.799 
.E07 
.789 
.EO8 
.800 
.802 
.a01 
.798 
.m 
.786 
* 777 
.786 
,791 
.797 
.783 
.788 
.798 
.782 
.781 
.776 
.769 
.785 
.780 
.776 
.793 
.775 
,789 
,795 
786 

,794 
,788 - 

21.25 
21.30 
21.50 
21.35 
21.50 
a.40 
a. 35 
21.50 
21.45 
21.32 
21.35 
21.25 
21.30 
21.30 
21.50 
21.45 
21.45 
21.50 
21.42 
21.45 
21.50 
21.50 
22.35 
22.45 
22.40 
22.50 
22.40 
22.47 
22.52 
22.50 
22.50 
22.50 
22.30 
22.32 
22.23 
22.18 
22.19 
22.26 
22.27 
22.28 
22.32 
22.31 
22.26 
22.35 

- 
M 

,228 
239 

.242 

.247 

.255 

,271 
279 

.285 
-294 
.?a2 
.315 
.322 
,330 
.339 
.348 
.352 
.367 
.374 
.383 
.391* .. 399 
257 
273 

.285 

.308 

.sl4 

.526 

.343 
-356 
366 

- 

263 

.376 

.246 

.260 

.272 

.281 

.a6 

.308 

.319 

.334 

.345 

.354 
371 

236 

- 

Mt 

.a11 

.a19 

.830 

.E30 
842 

.844 

.E48 

.a60 
866 
.86Q 
876 
.E83 
.e91 
.go1 
.917 
,924 
.927 
.939 
.944 
.958 
961 

.969 
-869 
884 
892 

.912 

.911 
e924 
.936 
,948 
,959 
-968 
.a74 
.a79 
.e74 
876 
888 

.a94 

.903 

.go9 

.927 

.936 

.944 

.959 

dv 

.905 

.E64 

.E15 

.794 

.747 

.711 

.674 

.642 

.612 

.585 
557 

,553 
.508 
.490 
.471 
.453 
.432 
. a 4  
.401 
.387 
.373 
.361 
,748 
.687 
.629 
.581 
.535 
,494 
.463 
.439 
.417 
.399 
.943 
.a53 
.764 
.704 
.651 
.597 
.554 
.512 
.487 
.458 
.432 
.a0 
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.135 

.151 
,156 
.164 

.182 

.189 

.198 

.205 
,209 
.218 
.226 
.232 

.249 
-256 
.263 
.160 
-172 
.la8 
.m 
-215 
.230 
.239 

.i42 

-171 

-241 

e250 
e262 
.270 
.125 
.142 
.150 
.167 
.182 
.193 
.206 
.225 
.231 
,248 
.257 
.261 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 

4 

4 

4 

4, 6(a) 

4, 6(b) 

4, 6(c) 

4, 
4, 6(e) 
4, 6(f) 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

.lo58 

.1129 

.1143 

.1188 

.1268 

.1264 

.1295 
A322 
.1345 
.1347 
.14l8 
.1394 

.1449 
,1456 
.1482 
.1291 
-13l.l 
.1392 
. l a 2  
e1483 
.1517 
,1525 

.io79 

.1208 

-1430 

e1566 
e1580 
,1595 
.l.l02 
.1192 
.1202 
.1271 
.1347 
.1389 
,1401 
.1510 
.1514 
.1565 
.1606 
.1562 

TABLE I 

FLIGHT DATA OBTAINED FROM NORMAL AND MILITARY 

CLIMB TESTS OF HANILTON STANDARD NO. 6507A-2 THREKBLADE 

PFOPELLER CB P-47D AIRPLANE 

3-1 
3-2 
3-3 
3-4 
3-5 
3-6 
3-7 
3-8 
3-9 
3-10 
3-11 
3-12 
3-13 
3-14 
3-15 
3-16 
3-17 
3-18 
3-19 
3- 20 
3-21 
3-22 
5-1 
5 2  
5-3 
5-4 
5-5 
5-6 
5-7 
5-8 
5-9 
5-10 

1 2-1 
12-2 
12-3 
12-4 
12-5 
12-6 
12-7 
12-8 
12-9 
12-10 
12-11 
12-12 

.920 

.957 

.957 

.978 

.990 
1.029 
1.059 
1.076 

1.128 
1.154 
1.201 
1.217 
1.239 
1.251 
1.277 
1.287 
1.331 
1.355 
1.379 
1.399 
1.420 

.974 
1.019 
1.061 
1.128 
1.156 
1.187 
1.235 
1.273 
1.297 
1.322 

.E80 

.916 

.979 
1.025 

1.096 

1.049 
1.102 
1.139 
1.175 
1.213 
1.246 
1.270 
1.317 

$I - 
.778 
.758 
.783 
.7.79 
.784 
.781 
.794 
.789 
.795 
.795 
.E03 
,801 
.797 
.799 
.E07 
.789 
.EO8 
,800 
.a02 
,801 
.798 
.800 
.786 
.777 
.786 
.791 
.797 
.783 
.788 
.798 
.782 
.781 
.776 
.769 
.785 
,780 
.776 
.793 
.775 
.789 
.795 
.786 
.794 
.788 

($SI 

21.25 
21.30 
21.50 
21.35 
21.50 
a.40 
a. 35 
21.50 
21.45 
21.32 
21.35 
21.25 
21.30 
21.30 
21.50 
21.45 
21.45 
21.50 
21.42 
21.45 
21.50 
21.50 
22.35 
22.45 
22.40 
22.50 
22.40 
22.47 
22.52 
22.50 
22.50 
22.50 
22.30 
22.32 
22.23 
22.18 
22.19 
22.26 
22.27 
22.28 
22.32 
22.31 
22.26 
22.35 

M 

,228 
.239 
.242 
.247 
.255 
-263 
,271 
.279 
.285 
.294 
.302 
.315 
.322 
.330 
.339 
,348 
.352 
.367 
.374 
,383 
.391 .. 399 
.257 
.273 
.285 
.308 
.a1 
,326 
,343 
.356 
.366 
.376 
.236 
.246 
,260 
.272 
.281 
.296 
,308 
.319 
.334 
.345 
.354 
371 

Mt 

.a11 

.a19 
,830 
,830 
.e42 
.E44 
.E48 
860 

,866 
869 
876 

.E83 

.891 
,901 
.917 
,924 
.927 
.939 
.944 
-958 
961 

.969 
,869, 
.E84 
,892 
.912 
,911 
924 

.936 
,948 
.959 
,968 
.e74 
.a79 
.874 
.E76 
.E88 
,894 
903 

,909 
.927 
936 

.944 

.959 

- 
by 

.905 
864 

.E15 

.794 

.741 

.711 

.642 

.612 

.585 
* 657 
.535 
508 

.490 

.471 

.453 
432 

. a 4  

.401 

.387 

.373 

.361 
748 
687 
629 

.581 

.535 
,494 
.463 
.439 
.417 
.399 
.943 
.E53 
,764 
704 

.651 

.597 

.554 

.512 

.487 

.458 
432 

.410 

- 

674 

- 
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m 
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TABLE I 

FLIGHT DATA OBTAINED FROM NOIMAL AND MILITARP 

CLIMB TESTS OF HAMILTON STANDARD NO. 6507A-2 THRESBLADE 

Run 

3-1 
3-2 
3-3 
3-4 

.3-5 
3-6 
3-7 
3-8 
3-9 
3-10 
3-11 
3-12 
3-13 
3-14 
3-15 
3-16 
3-17 
3-18 
3-19 
3- 20 
3-21 
3- 22 
5-1 
$2 
$3 
5-4 
5-5 
5-6 
5-7 
5-8 
5-9 
5-10 

12-1 
12-2 
12-3 
12-4 
12-5 
12-6 
12-7 
12-8 
12-9 
12-10 
12-11 
12-12 

J 

,920 
.957 
.957 
e 978 
.990 

1.029 
1.059 
1.076 
1.096 
1.128 
1.154 
1.201 
1.217 
1.239 
1.251 
1.277 
1.287 

1.355 
1.379 
1.399 
1.420 

.974 
1.019 
1.061 
1.128 
1.156 
1.187 
1.235 
1.273 
1.297 
1.322 
.880 
.916 
.979 

1.025 
1.049 
1.102 
1.139 
1.175 
1.213 
1.246 
1.270 
1.317 

1.331 

PFUIPELLER CX P-47D AIRPLANE 

CP 
107 

e115 
.121 
.128 
.135 
A42 
.151 
.156 ' 
e164 
171 

.182 

.189 

.198 

.205 

. a 9  

.a8 
226 

.232 
,241 
.249 
.256 
.263 
.160 
.172 
.188 
.m 
.a5 
.230 
.239 
.250 
262 

.270 

.125 

.142 
150 

.167 

.182 

.193 

.206 

.231 
,248 
.257 
.261 

225 

CT 

.0910 

.0911 

.0991 

.lo23 

.lo58 

.1129 

.1143 

.1188 

.1208 

.1268 

.1264 

.1295 

.1322 

.1345 

.1347 

. l a 8  

.1394 

.1430 

.1449 

.1456 
,1482 
.1291 
.13U 
.1392 . l a 2  
.1483 
.1517 

.1566 

.1580 

.1595 

. l l02 

.1192 

.1202 

.1271 
,1347 
.1389 
.1401 
.1510 
,1514 
.1565 
.1606 
.1562 

. io79 

e1525 

$I - 
.778 
.758 
.783 
.779 
.784 
.781 
.794 
.789 
.795 
.795 
.E03 
,801 
.797 
.799 
.E07 
.789 
-808 
.m 
.802 
.BO1 
.798 
.800 
.786 
.777 
.786 
.791 
.797 
.783 
,788 
.798 
.782 
.781 
.776 
.769 
.785 
.780 
-776 
.793 
.775 
.789 
.795 
786 

.794 

.788 - 

(I&) 

21.25 
21.30 
21.50 
21.35 
21.50 
a.40 
2l.35 
21.50 
21.45 
21.32 
21. 35 
21.25 
21.30 
21.30 
21.50 
21.45 
21.45 
21.50 
21.42 
21.45 
21.50 
21.50 
22.35 
22.45 
22.40 
22.50 
22.40 
22.47 
22.52 
22.50 
22.50 
22.50 
22.30 
22.32 
22.23 
22.18 
22.19 
22.26 
22.27 
22.28 
22.32 
22.51 
22.26 
22.35 

- 
M 

.228 

.239 
,242 
.247 
,255 
,263 
.271 
.279 
.285 
.294 
.?io2 
.315 
.322 
.330 
.339 
.348 
.352 
.367 
.374 
.383 
.391 
,399 
.257 
.273 
.285 
.308 . ?a4 . ?26 
.343 
.356 
.366 
.376 
.236 
.246 
.260 
.272 
.281 
.296 
.308 
.319 
.334 
.345 
.354 
.371 

- 

- 

Mt 

.e11 

.a19 

.e30 

.830 

.842 

.a44 

.E48 

.e60 

.866 
,868 
876 
.E83 
.891 
.go1 
,917 
,924 
.927 
.939 
.944 
.958 
.961 
.969 
.869 
.884 
.a92 
.912 
.911 
-924 
.936 
,948 
.959 
.968 
.e74 
.a79 
.e74 
.876 
.888 
.a94 
.903 
.909 
.927 
.936 
,944 
.959 

bv 

.905 
864 

.815 
,794 
.741 
.711 
.674 
.642 
.612 
.585 
.E57 
,555 
.508 
,490 
.471 
.453 
.432 
.414 
.a1 
.387 
.373 
.361 
.748 
.687 
.629 
.581 
.535 
.494 
.463 
.439 
.417 
.399 
.943 
.853 
.764 
.704 
,651 
.597 
.554 
.512 
.487 
.458 
.432 
.410 
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.708 

.669 

.596 - 524 

.454 

.384 

.314 

.240 

.631 

.588 

.516 

.451 

.392 

.303 

.628 
-553 
,489 
.430 
.490 
,573 
m.637 
.690 
.713 
.687 
.634 
.552 

,579 
.517 
.446 
.388 
,681 
.527 
.607 
,454 
.381 
.315 
.239 

e704 

-719 

.485 

TABLE I1 

FLIGIIT DATA OBTAINED FRoM HIGH-SPEED, 2700 ENGINE 

FPM TESTS OF H N U T O N  STANDARD NO. 6507A-2 THREE-BLADE 

1.105 .645 
1.079 .642 
1.043 .623 

.996 .621 

.967 .618 

.943 .618 

.910 .620 

.E86 .623 

1.084 .448 
1.066 .443 
1.016 .428 

.986 .431 
,961 .432 
,927 .432 

1.117 .393 
1.071 .395 
1.046 .393 
1.003 .450 
1.032 .450 
1.071 ,460 
1.103 .469 
1.136 ,477 
1.149 .477 
1.122 .398 
1.098 .382 
1.052 ,382 

1.048 .454 
1.020 .431 

-985 ,436 
.964 .434 

1.081 ,624 
.991 .619 

1.037 .618 
.957 .612 
.925 ,028 
.901 ,613 
.E76 ,621 

1.130 -467 

1.171 -405 

1.021 .3e2 

PEIOPUER ON P-47D AIRPLANE 

7 
7 
7 
7 
7 

7, 8 ,  11 
7, ll 
7, 11 
7, 11 
7, 11 
7, 11 
7, 11 
7, 8 

7 
7 

3-26 
5-27 
3-28 
3-29 
3-30 
Sll 
5-12 
5-13 
5-14 
5-15 
5-16 
5-17 

13-16 
13-17 
13-18 

.827 

.Ell 

.761 

.704 

.668 

.760 
-818 
.825 
.e34 
.e20 
.743 
e684 
.759 
.807 
.791 . 
.813 
.E19 
.802 
.753 
.701 
.693 
.738 
.764 
.E26 
.798 
.802 
.E32 
.E19 
.800 
.657 
-845 
.748 
-835 
-818 
.799 
.708 

J 

2.622 
2.486 
2.187 
1.943 
1.674 
1.398 
1.152 
.E84 

2.499 
2.252 
2.075 
1.850 
1.617 
1.405 
1.086 
2.443 
2.133 
1.892 
1.661 

1.694 
1.990 

2.403 
2.484 

2.224 
1.937 
1.696 
2.079 
1.845 
1.596 
1.383 
2.545 
1.973 
2.269 
1.692 
1.422 
1.174 

1.488 

2.225 

2.429 

892 

22.50 

22.45 
22.70 
22.50 
22.50 
22.42 
22.37 
22.37 
22.39 
22.38 
22.40 
22.34 
22.53 
22.50 
22.37 
22.55 
22.49 
22.52 
22.50 
22.41 
22.50 
22.50 
22.29 
22.50 
22.27 
22.40 
22.45 
22.40 
22.31 
22.40 
22.11 
22.26 
22.37 
22.24 
22.31 
22.30 
22.24 

- 
c, - 

.182 

.173 

.180 

.I85 

.la 

.184 

.181 

.227 

.243 

.244 

.251 

.250 

.253 

.250 

.265 

.271 

.270 

.276 

.244 

.246 

.237 
,238 
.233 
.233 
.272 
.284 
.282 
.280 
.257 
.256 
.253 
.254 
.189 
.191 
.191 
.192 
,187 
.190 
.188 

.le3 

- 

Q(e), 11 , 9(f) ,  11 
7 
7 
7 
7 

7, 11 
7, 11 
7, 11 
7, 11 

7 
7 
7 
7 
7 
7 
7 

c, - 
.0434 
.0462 
.0638 
.077: 
.0904 
.lo50 
.1215 
,1441 
.0607 
.0820 
-0962 
.1119 
.1289 
-1476 
.17ll 
.0742 
.O964 
,1152 
1315 

,1333 
.1188 
.0955 
.Om5 
,0880 
.06% 
-0826 
-0976 
-1203 
.1318 
.0992 
.ll54 
A298 
.1469 
,0488 
.0818 
.0630 
.0948 
.lo75 
,1294 
.1492 

13-21 
13-20 
17-14 
17-15 
17-16 
17-17 
17-18 
17-19 
17-20 
17-21 
17-22 
17-23 
17-24 
17-25 
17-26 
17-27 
17-28 



c 
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10,  ll 
10, 11 
10,  11 
10, 11 
10, ll 
10, 11 
10,  ll 

10 
10 
10 
10 
10 
10 
10 

10 ,  ll 
10, 11 
10, 11 
10, 11 
10, 11 
10, 3 . l  
10, ll 

10 
10 
10 
10 
10 
10 
10 

TABLE I11 

FLIGHT DATA OBTAINED FHJM HIGH-SPEED, 2520 ENGINE 

R P M  TESTS OF HAMILTON STANDARD NO. 6507A-2 THREE-BLADE 

PFUIPELLER ON P-47D AIRPLANE 

Run 

18-1 
18-2 
18-3 
18-4 
18-5 
18-6 
18-7 
18-8 
18-9 
16-10 
18-11 
18-12 
18-13 
18-14 
19-1 
19- 2 
19-3 
19-4 
19-5 
19-6 
19-7 
18-8 
39-9 
19-10 
19-11 
19-12 
19-13 
19-14 

J 

2.435 
2.664 
2.571 
2.182 
1.865 
1.633 
1.304 
2.686 

2.425 
2.170 
1.875 
1.627 
1.311 
2.698 
2.633 
2.405 
2.121 
1.860 
1 619 
1.285 
2.736 
2.558 
2.380 
1.851 
2.194 
1.621 
1.306 

2.572 

CP 
.230 
.229 
-243 
.246 
.243 
243 

.240 

.296 

.303 

.299 

.304 

.303 

.300 

.299 

.235 

.247 

.239 

.242 
246 

.240 

.245 

.297 

.292 

.289 

.302 
310 
306 
306 

CT 

.0703 

.0575 

.0676 
0907 
1115 
1264 
1499 

.0773 
,0888 
0970 

.1155 
1363 

.1522 

.1812 

.om1 

.0677 
0778 

.0930 

.11ll 

.1242 

.1564 

.OB72 
,0974 

e0769 

a1375 
1176 

.1557 

.1829 

- 
7 - 

.744 

.669 

. T i 5  
804 

.856 

.849 

.815 

.701 

.754 

.787 
e824 
.e44 
.825 
.795 
.690 
.722 
.783 
.815 
.e40 
.838 
.em 
.708 
.764 
.802 
.843 
.832 
.825 
.781 

21.26 
21.28 

21.01 
21.11 
21.14 
21.14 
21.15 
21.07 
21.06 
21.05 
21.10 
21.14 
21.11 
21.17 
21.10 
20.99 
20.97 
21.28 
21.30 
21.08 
21.19 
20.97 
20.97 
21.27 
20.97 
21.02 
20.90 

01 11 
U . A A  

M 

651 
.709 
.e81 
.576 
.495 
.434 
.346 
,709 
680 
641 

.574 

.498 

.433 

.348 
709 

m696 
630 

.555 

.495 

.431 

.339 

.720 

.664 

.618 
490 

.575 
-426 
342 

*t 

1.063 
1.095 
1,075 
1.010 

.970 
942 

.ma 
1.092 
1.074 
1.019 
1.010 

.971 

.941 

.904 
1.089 
1.084 
1.036 

.991 

.972 

.940 
808 

1.096 
1.052 
1.023 

.966 
1.004 

.929 

.e91 

dv 

.440 

.452 

.438 

.436 

.436 

.438 

.440 

.452 

.439 

.444 

.439 

.438 
438 

.439 

.447 

.431 

.441 

.442 
428 

.432 

.431 

.434 
,451 
.461 
.433 
.431 
.430 
.430 



10, 11 
10, 11 
10, 11 
10, 11 
10, ll 
10, ll 
10, ll 

10 
10 
10 
10 
10 
10 
10 

10, ll 
10, 11 
10, 11 
10, 11 
10, 11 
10, ll 
10, 11 

10 
10 
10 
10 
10 
10 
10 

TABLE I11 

FLIGHT DATA OBTAINED FWM HIGH-SPEED, 2520 mGINE 

RPM TESTS OF HAMILTON STANDARD NO. 65078-2 THREESLADE 

~~~ 

MR No. L5G09a 

18-1 
18-2 
18-3 
18-4 
18-5 
18-6 
18-7 
16-8 
18-9 
18-10 
18-11 
18-12 
18-13 
18-14 
19-1 
19-2 
19-3 
19-4 
19-5 
19-6 
18-7 
18-8 
39-9 
19-10 
19-11 
19-12 
19-13 
19-14 

J 
~ 

2.435 
2.664 
2.571 
2.182 
1.865 
1.633 
1.304 
2.686 
2.572 
2.425 
2.170 
1.875 
1.627 

2.698 
1.311 

2.633 
2.405 
2.121 
1.860 
1.619 
1.285 
2.736 
2.558 
2.380 
1.851 
2.194 
1.621 
1.306 

PFOPELLER ON P-47D AIRPLANE 

cp 
.230 
229 

.243 
246 
243 
243 
.240 
296 

.303 

.299 

.304 

.303 

.300 

. a 9  
,235 
247 
239 

.242 

.246 

.240 

.245 

.297 

.292 
289 

. a 2  

.310 

.306 
306 

CT 
~ 

-0703 
.0575 
.0676 
.0907 
1115 
1264 
1499 

.0773 
0888 
0970 

.1155 

.1363 

.1522 

.1812 

.om1 
e0677 
.0778 
.09a  . 1111 
.1242 
e1564 
.0769 
.0872 

.1375 

.1176 
-1557 
.1829 

.0974 

- 
7 - 

.744 

.669 
-1 c 
.I&U 

804 
.e56 

.815 
701 

.754 

.787 
m824 
.044 
.825 
.795 
.690 
.722 
,783 
e815 
-840 
.a6 
820 

.708 

.764 

.802 
,843 
.832 
,825 
.781 

049 

- 

n 

21.26 
21.28 
2.11 
21.01 
21.11 
21.14 
21.14 
21.15 
21.07 
21.06 
21.05 
21.10 
21.14 
21.11 
21.17 
21.10 
20.99 
20.97 
21.28 
21.30 
21.08 
21.19 
20.97 
20.97 
21.27 
20.97 
21.02 
20.90 

( rps) 

- 
M 

,651 
709 
i 681 
,576 
.495 
.434 
.346 
.709 
.680 
.64l 
.574 
.498 
.433 
.340 
.709 
696 
630 

.555 

.495 

.431 

.339 

.720 
,664 
.618 
490 

B 575 
,426 
,342 - 

1.063 
1.095 
1.075 
1.010 

.970 
942 

.904 
1.092 
1.074 
1.049 
1.010 

.971 

.94l 

.904 
1.089 
1.084 
1.036 

.991 

.972 

.940 
888 

1.096 
1.052 
1.023 

.966 
1.004 

.929 

.891 

.440 

.452 

.438 

.436 

.436 
430 

.440 

.452 

.439 

.444 

.439 

.438 

.438 

.439 

.447 

.431 

.441 

.442 
420 

.432 
,431 
.434 
.451 
.461 
.433 
.431 
.430 
.430 



MR No. L5G09a 

F i g u r e  1.- Blade-form curves  o f  Harnilton.Standard No. 6507A-2 t h r e e -  
b lade  p r o p e l l e r .  
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Figure 3 . -  Normal power climb t e s t s  o f  t h e  t h r e e - b l a d e  Hamilton Standard 6507A-2 p r o p e l l e r  on t h e  
P-47D a i r p l a n e  at  an i n d i c a t e d  a i r s p e e d  o f  165 m i l e s  per h o u r .  
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Figure  4 . -  M i l i t a r y  power c l i m b  tests of t h e  t h r e e - b l a d e  Hamilton Standard 6507A-2 p r o p e l l e r  on 
t h e  P-47D a i r p l a n e  at an i n d i c a t e d  a l r s p e e d  of 165 m i l e s  per hour. 
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(a) Run 5-Z 
.3 
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F i g u r e  6.- Thrust grading curves  f o r  c l imb a t  m i l i t a r y  power. I n d i c a t e d  
a i r s p e e d ,  165 miles per hour. Hamilton Standard No. 6507A-2  t h r e e -  
b l a d e  p r o p e l l e r  on t h e  Republ ic  P-47D a i r p l a n e .  
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(d) Run 5-8 

Figure  6.- Continued. 
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MR No. L5G09a 

F i g u r e  6.- Continued. 



~ ~ 

MR No. L5G09a 

.3 

.2 

#?.I 3,k 

.o 

-. / 
(e) Run 5-9 

.3 

.2 

.o 

-./ 
(f) Run 5-10 

Figure  6. - Concluded. 
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Airp lane  Mach number, M 

F i g u r e  7 . -  E f f e c t  o f  b lade  l o a d i n g  on p r o p e l l e r  e f f i c i e n c y  o v e r  a i r p l a n e  
Mach number range. 2700 e n g i n e  r . p . m .  Hamilton Standard No. 6507A-2 
t h r e e - b l a d e  p r o p e l l e r  on P-47D a i r p l a n e .  
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MR No. L5G09a 

(a) Run f3-25 

. 

.o 
I 1 
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NATIONAL ADVlSORY 
COMMITTEE FOR AERONAUTICS 

-.I - I I 

(6) Run 13-24 
F i g u r e  9.- T h r u s t  g r a d i n g  t u r v e s  f o r  t e s t s  a t  c o n s t a n t  power c o e f f i c i e n t  

per b l a d e  o f  0.08 o v e r  a i r p l a n e  Mach number  r a n g e .  H a m i l t o n  S t a n d a r d  
No. 6507A-2  t h r e e - b l a d e  p r o p e l l e r  on P - 4 7 D  a i r p l a n e .  
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(d) Run /3-22 

Figure 9.- Continued. 
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Airpkzne M a c h  number ,  M 

F i g u r e  10.- E f f e c t  o f  b l a d e  l o a d i n g  on p r o p e l l e r  e f f i c i e n c y  o v e r  a i r p l a n e  
Mach number r a n g e .  2520 e n g i n e  r p m .  H a m i l t o n  S t a n d a r d  No. 6507A-2 
t h r e e - b l a d e  p r o p e l l e r  on  P-47D a i r p l a n e .  
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